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Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Box No. VIII Certain observations on the international application 
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SECTION V 



1 . Reference is made to the following documents: 



D1: 
D2: 
D3: 
D4: 



US-A-3 609 991 (RICHARD CHU ET AL) 5 October 1971 (1971-10-05) 
US-A-5 427 174 (LOMOLINO, SR. ET AL) 27 June 1995 (1995-06-27) 
GB-A-1 201 297 (IBM) 5 August 1970 (1970-08-05) 
US-A-2003/0 192674 



2. D2 discloses (see Fig.3 and corresponding text and Col.9, 1.36-60) a device 
comprising 

a first lieat-receiving part 60; heat emitting element (not shown); cooling fluid 67; 
hermetic seal (Col. 12, 1.48); bubble pump with tube shaped part (66,68,70) 
downstream of heat-receiving part; radiator 59; condenser 54,58. From' the 
description of the operation of the bubble pump at Col. 13, it Is considered that, in 
operation, the bubbles move liquid cooling fluid at substantially the same velocity as 
the bubbles in the tube-shaped part. 

Figures 5,6 and corresponding text disclose the same features in an alternative form, 
in which tube-shaped part 370,390 generates flow by the motive forces of bubbles 
(Col. 17, 1.52-65). 

3. D2 also discloses the additional features of claims 2,7-9,11,13,15,16. 

4. D1 discloses (see Fig.1 and corresponding text) a device comprising all of the 

features of claim 1 : first heat-recelving part 16; heat emitting element 14; cooling fluid 

28; bubble pump 30; tube-shaped part 30; bubbles 60; radiator 24,46,48; condenser 
44. 



Moreover, since the physical features of the bubble pump disclosed in D1 are 
identical to those of claim 1 , it is considered that the flow of fluids and bubbles will 
also be the same, I.e bubbles and fluid flowing at substantially the same velocity. 
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Hence claim 1 differs fronn the disclosure of D1 in that the systenn is hermetically 
sealed. This difference does not involve an inventive step, residing in a trivial 
difference over the prior art that has nothing to do with the technical problem 
addressed by the application. In any case, the use of hermetically sealed bubble 
pumps systems is conventional - see D2, Col.9, 1.36-61 - and would be incorporated 
into the design of D1 without the requirement of an inventive step. 

5. D1 also discloses the additional features of claims 2,3,4,5,6,13,14,15,16. 

6. Claims 10-12: D1 is silent on the pressures employed in the system. However, the 
skilled person knows from comparable systems such as D3 (see page 2, lines 52-79) 
that low pressure systems ("at or around atmospheric") may be employed. 

7. D4 discloses relevant information regarding the type of fluids that could be utilized in 
a tube-based bubble pump - see [0040] - [0045]. 

SECTION VII 

1 . By placing the expression "by the motive forces ... in the tube-shaped part" in the 
characterizing part of claim 1 , the applicant is implying that there is a technical 
difference in the functioning of the claimed apparatus and that of the prior art, in 
particular D1. 

However, no such difference is apparent Moreover, if a difference could be shown, 
then there would be a deficiency under Article 5 PCT, because the application does 
not describe how apparently identical apparatuses can function in a different manner. 



SECTION vm 

1 . Claim 1 is directed to a cooling system, but contains features related purely to the 
operation of a cooling system ("by the motive force ... as the bubbles"). Hence the 
category of the claim Is uncertain and the claim unclear. 
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- CLAIMS 

1. Cooling system (100, 110, 120. 130, 140. 150) for cooling of at least one heat- 
emitting element, comprising 

a first heat-receiving part (6) that is adapted to receive heat from the at least one heat- 
5 emitting element, 

a cooling fluid (4) for absorption of heat by heating and evaporation, 

characterized in that the system is hermetically sealed and further comprises 

a bubble pump (1) with a tube-shaped part for generation of a fluid flow in the system 
by the motive forces of bubbles moving liquid cooling fluid at substantially the same 
10 velocity as the bubbles in the tube-shaped part, the tube-shaped part being positioned 
downstream the first heat-receiving part (6) and moving the cooling fluid (4) towards 

a radiator (2, 9) for emission of heat from the cooling fluid in liquid form to the 
surroundings, and 

a condenser (2, 10) for condensing of evaporated cooling fluid (3) and emission of the 
15 heat of condensation. 

2. Cooling system (100, 110, 120, 130, 140, 150) according to claim 1, wherein the 
bubble pump has an outlet (5), wherein the outlet (5) during operation of the cooling 
system is positioned above the liquid level of the system. 

3. Cooling system (100, 110, 120. 130, 140, 150) according to any of claims 1 or 2, 
20 further comprising a second heat-receiving part (7) for accommodation of a heat- 
emitting element. 

4. Cooling system (100. 110, 120, 130. 140, 150) according to any of the claims 1 to 
3, further comprising a. plurality of bubble pumps (la, lb). 

5. Cooling system (100, 110, 120. 130, 140, 150) according to claim 3. wherein at 
25 least some of the bubble pumps are connected in series. 

6. Cooling system (100. 110. 120. 130. 140, 150) according to claim 4 or 5, wherein at 
least some of the bubble pumps are connected in parallel. 

7. Cooling system (100, 110, 120, 130, 140, 150) according to any of the preceding 
claims, wherein the cooling fluid (4) comprises at least two fluids with different boiling 

30 points. 
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8. Cooling system (100, 110, 120, 130, 140, 150) according to any of the preceding 
claims, wherein a first fluid in the cooling fluid (4) is selected from the group of ethanol, 
methanol, acetone, ether and propane 

9. Cooling system (100, 110, 120, 130, 140, 150) according to any of the preceding 
5 claims, wherein a second fluid in the cooling fluid (4) is water. 

10. Cooling system (100, 110, 120, 130, 140, 150) according to any of the preceding 
claims, wherein the pressure in the cooling system (100, 110, 120, 130, 140, 150) is 
adjusted to a desired pressure. 

11. Cooling system (100, 110, 120, 130, 140, 150) according to claim 10, wherein the 
10 pressure is adjusted so that the lowest boiling temperature of the fluids substantially 

equals the desired operating temperature of the at least one heat-emitting element. 

12. Cooling system (100. 110, 120. 130, 140, 150) according to claim 10 or 11, wherein 
the pressure in the cooling system is lower than the atmospheric pressure. 

13. Cooling system (100, 110, 120. 130, 140, 150) according to any of the preceding 
15 claims, wherein a heat-emitting element is integrated in the heat-receiving part (6, 7) 

and is in direct contact with the cooling fluid (4) in the cooling system. 

14. Cooling system (100, 110, 120, 130, 140, 150) according to any of the preceding 
claims, wherein the heat-receiving part comprises a plurality of separated liquid 
chambers. 

20 15. Electronic device having one or more elements to be cooled during the operation of 
the electronic device, wherein the electronic dqvice comprises a cooling system (100, 
110, 120, 130, 140, 150) according to any of the claims 1 to 14. 

16. Use of a cooling system (100, 110, 120. 130, 140, 150) according to any of the 
claims 1 to 14 for cooling of electronic components. 

25 
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